EXPERT TRANSLATION BUREAU, INC. 

fci=SJ>t " pl 920 W. Lakeside, Suite 2109, Chicago, IL 60640 

rra^Jaiioji Telephone: (312) 759-9999 Facsimile: (312) 780-5099 

nv nin, mvw. Expert- Tmmiafwm* com 

CERTIFICATE OF TRANSLATION 



September 25, 2006 

7, Angela Christie, hereby certify that I am competent in both English 
and German languages. 

I further certify that under penalty of perjury translation of the 
aforementioned patent document: 

[iit23400.PDF - DE 198 29 224 Al] 

from the German language into the English language is accurate and 
correct to the best of my knowledge and proficiency. 



Professional Translator 



© EEDERAL REPUBLIC 
OF GERMANY 




GERMAN PATENT 
& TRADE MARK 
OFFICE 



® 



I 

Published Patent App. 
DE 198 29 224A1 



® Reference No.: 
@ Application Date: 
@ Publication Date: 



198 29 224.4 
06-30-1998 
01-05-2000 



Int. CI. 7 : 

A 61 B 19/00 

A61 80/08 i- 
A61B 5/055 ^ 

3 

CM 

0> 
CM 

3 



Q) Applicant: 

Brain LAB Med. Computersysteme GmbH, 85551 
Kirchheim, DE 

® Represented by: 

Schwabe, Sandmair, Marx, 81677 Munchen 



® Inventor 

Vilsmeier, Stefan, 85586 Poing, DE; Birkenbach, 
Rainer, 85622 Feldkirchen, DE 



The following information is an excerpt of the documentation supplied by the applicant 

(§) Method for the localization of treatment target sites in soft parts of the body 

© Subject of the invention is a method for the pinpointing 
of treatment target sites in soft parts of the body consisting 
of the following steps: 

- Attachment of a number of artificial landmarks to the 
body part that are detectable by a referencing system; 

- Referencing of the relative position of the treatment 
target site based on the landmark configuration in a first 
position of the soft body pan; 

- Detection of a new landmark configuration in a second, 
changed position of the soft body part; 

- Identification of the displacement and/or the new 
position of the treatment target site based on the 
information about the displacement and/or the new 
configuration of the landmarks. 
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Description 

The invention pertains to a method for the localization of 
treatment target sites in soft body parts. 

In order to be able to analyze and treat tissue changes, it s 
is obviously very important to know at what place on the 
body such a lesion is located. On body parts with a 
relatively fixed structure, the option to determine the 
position of a tissue change with a relatively large degree of 
accuracy by referencing such change to artificial or natural to 
landmarks in every position of the body, allowing 
physicians to perform procedures or radiation therapy 
aided by computer-based position detection devices has 
been available for some time. This is possible specifically 
due to the feet that the position of a lesion in relatively 15 
fixed tissue remains closely the same, even during greater 
changes of body position in relation to artificial landmarks, 
which may have been attached to the skin around the 
lesion, for example. 

Problems with the exact pinpointing of areas to be 30 
targeted for treatment arise in the case of soft female body 
parts, like the female breast, where breast cancer is the most 
common type of cancer. 

[State of the Art] 25 

Normally, a tissue change in a soft body part must be 
scanned repeatedly in order to determine its position and 
rough outline and to be able to perform a biopsy or radiation 
therapy with relative accuracy. There is, of course, the 30 
possibility to restrain the affected body part by firmly 
fixating it to the body with adhesive tape. Most patients, 
however, find this to be very unpleasant 

Another disadvantage of the conventional method to 
determine the position of the lesion by scanning is the fact 35 
that the inherent inaccuracy during biopsies can initially 
cause tissue samples to be removed at the wrong place, so 
that multiple, potentially painful invasive procedures may 
be required. 

40 

[Purpose of the Invention] 

It is the purpose of this invention to provide a method 
for the localization of treatment target sites in soft parts of 
the female body, which transcends the above-mentioned ^ 
disadvantages of the conventional methods. Provided in 
particular shall be a localization procedure, which allows 
the accurate and traceable detection of the position of the 
treatment target site, including during treatments, in 
which the position of the body changes. 

The invention solves this problem with a procedure for 
the localization of treatment target sites in soft body parts, 
which includes the following steps: 

- Attachment of a number of artificial landmarks, 
to the body part in question, which can be detected 
by a referencing system; 

- Referencing of the relative position of the treatment 
target site based on the landmark configuration in a first 
position of the soft body part; 

- Recording of a new landmark configuration in a 60 
changed, second position of the soft body part; and 

- Identification of the displacement and/or the new 
position of the treatment target site based on the 
information about the displacement and/or the new 
configuration of the landmarks. 65 



This means, in other words, that the new position and 
advantageously also the new shape of the treatment target 
site will be determined from the positions of the landmarks 
before and after the deformation of the soft body part By 
applying the method introduced in this invention the need to 
redetermine the position of the lesion by scanning 
advantageously does not apply anymore, and mere is also 
no need for measures to restrain the affected body part This 
means that the invention allows unpleasant experiences for 
the patient associated with such measures to be bypassed. 
There are no shifts in position due to scanning, so that 
biopsies or radiation treatments can be performed with 
greater accuracy. 

In a preferred embodiment of the procedure according to 
the invention, the landmark configuration contains at least 
three landmarks in order to be able to determine their 
relative spatial position with a sufficient degree of accuracy. 

In a preferred embodiment of the procedure according to 
the invention, the first position will be referenced by a 
computer-based data recording system, preferably a CT, 
MRI, PET, or SPECT system, which is able to capture the 
artificial landmarks as well as the structure of the body part 

In preparation of the treatment, for example, computer 
tomography is being used to determine the relative 
position of the tissue change in relation to the 
configuration of the landmarks, whereby the positional 
changes of the landmarks in relation to each other can 
later be used to determine the changed position of the 
treatment target site. The data obtained in this way can be 
stored and used again during the treatment. 

Advantageously, the invention prescribes the use of a 
computer-based position detection system, which also 
monitors the treatment area, for the detection of the new 
landmark configuration in the changed second position of 
the soft female body part 

When the patient enters the treatment room after having 
been prepared for the treatment, a position detection system, 
which may capture the position of the artificial landmarks 
with a camera system and process them in a computer or 
output them to a computer screen, determines the new 
position of the landmarks in relation to each other. The 
landmark configurations of the first and second position are 
therefore known to the computer system. These data can 
now be analyzed. 

In an especially preferred embodiment of the invention, 
a coordinate system based on the landmark configuration 
will be used to determine the displacement and/or the new 
position of die treatment target site, whereby a 
transformation model based on modeled structural data of 
the body part, will be used to calculate the new coordinates 
of the treatment target site with die help of the computer. 

Once the spatial position of the individual landmarks in 
relation to each other before and after the positional change 
of the soft body part is known, the computer can also 
determine what happened during the displacement inside 
the soft body part, Le. how the position or the shape of the 
treatment target site has changed. 

This can be accomplished with a mechanical- 
mathematical deformation model, which may simulate the 
soft body part as a colloidal mass, for example. When the 
outer deformation of such mass (through the shifting of the 
landmarks in relation to each other) is known, the inner 
change in position and therefore the new position as well as 
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the new shape of the lesion can be calculated. 

An especially advantageous embodiment of the 
invention is created, if each current position is 
continuously recalculated in real time and continuously 
displayed on a computer monitoring screen. During a s 
biopsy, for example, the physician - using a tissue removal 
instrument, which is also referenced in the treatment room 
- is able to trace the positional changes of the lesion and to 
remove the tissue at the desired location without the need 
for multiple invasive procedures. to 

The procedure described in the invention is applicable 
to the localization of lesions in the area of the female 
breast, especially in the case of breast cancer. 

[Samples] is 

The invention is explained below using the attached 
drawings. 

Figs. 1 and 2 show a soft body part with a lesion in a 
first (Fig. 1 ) and a second (Fig. 2) position. 20 

The soft body part referenced in Fig. 1 by the number 1 
exhibits a tissue change or lesion 2. On the outside of body 
part 1, on the skin of the patient, for example, artificial 
landmarks 3 have been attached, of which four pieces are 
shown in Fig. 1. 2S 

The sample in Fig. 1 shows the condition of the soft 
body part being scanned by computer tomography in the 
form of slices. In this process, the positions of the 
landmarks 3 as well as the position of the lesion 2 are being 
recorded, and their relative position to each other is being & 
calculated, so that the position of the lesion 2 is available in 
the coordinate system of the landmarks 3. 

Fig. 2 shows the soft body part in a changed position, 
e.g. after the patient has left the CT-scanner, and has settled 
in the treatment room (for a biopsy, for example). From M 
Fig. 2 can be obtained that due to the positional change of 
the soft body part 1 the position and the shape of the lesion 
2 have also changed. However, the alignment of the 
landmarks 3 has also changed, and based on the invention, 
the new position of the lesion can now also be calculated ^ 
after the new position of the landmarks 3 in relation to each 
other has been determined, provided a sufficiently accurate 
mechanical-mathematical deformation or transformation 
model is being used, which simulates the body part 2 as a 
colloidal mass, for example. ^ 

A computer can be used to display the new position in 
real time on a monitor as visual operational aid for the 
physician, who now is able to perform an exact biopsy with 
the help of a tissue removal instrument 4 with detectable 
markings 5, which is also referenced inside the room 

Even if the position of the lesion 2 should change again 
during the biopsy, the physician will be able recognize 
this positional change on the computer screen in real 
time, and the danger of accidentally removing healthy 
tissue has been eliminated. 



Patent Claims 

1. Procedure for the localization of treatment target 
sites (2) in soft body parts (1 ) with the following steps: 

- Attachment of a number of artificial 
landmarks (3) on the body part (1), which are 
detectible by a referencing system; 

- Referencing of the relative position of the 
treatment target site (2) in relation to the 
landmark configuration in a first position of the 
soft body part (1); 

- Detection of a new landmark configuration in 
a changed, second position of the soft body part 

(i); 

- Identification of the displacement and/or the 
new position of the treatment target site using 
the information about the displacement and/or 
the new alignment of the landmarks (3). 

2. Procedure according to claim 1, wherein the 
landmark configuration contains at least three 
landmarks (3). 

3. Procedure according to claim 1 or 2, wherein a 
computer-based, visual detection system, preferably a 
CT, MRI, PET, or SPECT system, which is capable 
of detecting the artificial landmarks (3) as well as the 
structure of the body part (1), is used to reference the 
first position. 

4. Procedure according to one of claims 1 to 3, 
wherein a computer-controlled position detection 
system, which monitors the treatment room, is used 
for the detection of the new landmark configuration 
in the changed, second position of the body part ( 1 ). 

5. Procedure according to one of claims 1 to 4, 
wherein a specific coordinate system based on the 
configuration of the landmarks is used to determine 
the displacement and/or the new position of the 
treatment target site (2), and where the new position 
of the coordinates is calculated with the help of a 
transformation model, which operates based on 
modeled structural data for the body part. 

6. Procedure according to one of claims 1 to 5, 
wherein lesions in the area of the female breast, 
especially breast cancer, can be pinpointed. 



Attached: 1 Page(s) of Drawings 
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Dia fofcWxUn Angabcn aind dan vom Anmridtr rtnpflchtH Umwtogw eittnomn-n 

® Verfahrcn zur Lokalisatton von Behandlun©«lelen irn Bereteh weicher KSrperteile 
<S) Dia Erflndune bmrtffi aln \fcrfah rcn zu r L ojealtaation von 

Bahandlungszialan lm Barafch weicher K8rpartafla mtt 

dan folgenden Schrittan. 

- Anbrtngung ainar Anzahl kOnarttehar, von afnem Refe- 
renz^rungssysttm on>8bar*r Lmdmarkan auf d«m Kor- 

aaftalt" 

- Raterarularurig dar rslatfven Laga daa B*handlung«lB- 
las gaganflbar dar Lanrlmarkananordnung In einaf araian 
Stallung dca waichan K5rp»rtails; 

* Erfwsung elnar nauan Undmarfcananordnung in ainar 
venlndanan iwartan Slollung daa wafchan KfirpartaHs; 

- Ermlttiung dar Varachlabung brw. dar nauen Lag* das 
Bahandlungazlola mlttala dar Information*" ObarpMaVor- 
schlabung bzw- dia naue Anordnung dar Landma risen. 
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BesehxcSbung 

Die Erfindung betrifift cm Verf abren zur lokeljsation von 
Behandmngszicicn im Bercicb wdcher Korpcrtcflfc. 

Vm GtrtvehevcrandttronxtD analyaicren bzw. bcb«ndcln 
zu konnen, in « tjaturgemafl von groficr Wchd«Wt zuwu> 
sen, an welcbnr Steile fan Xorper sich ^^^^^ 
findet Bed xclaliv stair sirukuinMieo Kfirpertetfen beswu 
hlerbei schon scit dniger Zcii die MogHcbkeit, ^Position 
einer Gewebcvt*ta6tomg Ober one Refcrrozlcraag mil 
kunxiHchcu odd nmiDriidwn 1-andmarken in jedcr KBipe^ 
iBge relariv genmu zu besmraneo, so dafi Ante HingnBe 
bzw. Sirahlenbehendlungen jmt Hiife von cotnputcrume*. 
stu nuen PoriUonidxaetoionscwirichtungen vomenmco kao- 
nen. Dies ist vor sUem deswegen magbch, wett slcb ddc is 
Lage einer Lesion in relatW suurau Gewebe ancb bta Bt2r- 
kcrcn KOfpeiUgevcjtnderongcn im Verhilmis zu bdsweU- 
weise auf derHsui in der Umgebung angehrachten kunsth- 
cfacn Lindinariten kaum verftndcrt. 



10 



marken. 

Es wird also uril andcron Wbrten die ncue Lege trad var- 
toUmfterweisc aucb die rooe Form des Behartdlungsndcs 
aos der Landmarkc^positioD vor und nacb v^ ormuiig 
des wdchen Korpcneils bestimmL vbitollb«ftcrweise ent- 
falli bieniui crfindungsgemflB doc Ncttbestimmung derLa*- 
sionslage durcb Abtastuogcn, und wmOtsen kono 
Dchmcn BefestigungsmaBnifoinen getroffen wcrden. Die da- 
mn vfannndenen UnanncbmKcbkeiten fur den Fadenten 
sind somit erfodungsgeaiSB umgehbaz Es crfolgen keine 
erneuten LagevOTdhiebungwi dutch des Abtasmn, so dsB 
Biopsien oder SirehJonbehandlungtsn mk hobcrer Genauig- 
keit diircbgefUhrt wcrden konnen. 

Die Landmarkenaiwrdnung weist in bevorzugter Auy» 
staltung des erfinc^gsgemafien Nferfahrens mmdeatens dm 
Landmarfcen ant um deren relative Jfcumposition nut aus» 
leicbcndcr Genanigkeit ermimdn zu konnen. 

Bei einer bevorzugten Ausiubiungsfomi des crfindungs- 



ten Landxnatken knum wanderL ™«q— v«fahf*na wird zur KefcrenaieTung In dcr eraen 



hatid3unnirielen entstchen jedocb un Bcrocb weicberXor- 
pcitcilB, wie beispiclswelse dor weibUcbcn Brest, woba der 
Brustkrcbs die haufigstc An der Kjebserkrankung darsteUL 

(Stand der Technik] 

HerfcommUcherwei*: muB einc Gewebevcrinderung in 
einem wdchen K6rp*ncil imnw wieder »bgci«siei werdeo, 
urn flue L»bo und erooe Form zu ermmehi und boapiels- 



Stettung can, iasbesonctere coraputeiUDte^tztes, Brt^- 
sungssystcm, bevorzugt «n CT-, MRI*, FET- oder S^CT. 
Brfassnngssysicm, veiwendet, das aowofai die ktostbenen 
t andmar ken *H aucb die Snuktur dee Karpeneils citaseen 

Bei der Behancflungsvarbcieinmg wild also beispiels- 
weise nriuels einer CcmputcrtomOgraphiD die relative Lago 
der GewelwvciTOderung gcgentlber der Anordnung der 
Landmarken besdmrnl, urn spatex aus der Poridonsverande- 



um Ihxc Ugo und grobc P«m w 30 Zd«lXto»d™Ar dk scinderte La«c dc 



StrahlanbcbftTidlung durchTiinreo zn Vcoonen. Es besieht 
rorlicb sueb die MogKebkeiu das Kotpcitcal amttbrigen 
Koipcr bcdspielsweisc nrinels Paasterstreifcn zu befesogen. 
DieR wird jedoch von den PWnten meist els unangcDchm 

Ein wciterer NacWeil to berkommlicbcn Methode, die 
Likionslagc dnrch Abtastung zu bestmimen. licgi darin, dafi 
durcb die inbimnie UngcnauigWi bei Biopsien oftmals 
nicht beim exstcn Mai einc Gewebccninahme «n der nchti- 



Bchmndlanaszleis bestimmen zu konnen. Dio crhalren Daten 
konnen zot Wederverwcndang bei der Bebandlung abge- 

SP Vbr^uWierweise wird erfindungsgemsiB zur Erfassnng 
der neoen L»ndmarkenanordnung in der verindertco zw«- 
ten SteUung des weichen Korpencils ein computcrunter. 
SUiLdes Fc^tkmsdetekdonssystem verwendet, das den Bo- 
handlungsraum iibcrwaeht. 
Wcnn der Patient also nacb der Behandlungsvcnbereitung 

-< , « _> j| I— Amr* 12«>Uan<Tllinfi«miTT1 



nicht beim emcn 1^1 ^^^T^^Z 40 „ TSSS^SS^ in den Bcfindlungataum 
gen Stelle erfWgen Tm . so da^mclnere, mdglicberweiw 40 « p^tici.so^io.usystem, das beispiels- 

wrisc die Position der IrtSnsttichen I^ndmarken nut etnem 
Xtincrasysiem erfaBt und tibcr oinen Rechner vcxmibeitct 



schmerzhafte Hngriffe not if wetden. 

[Aufgebc derErfindung] 



Es 1st die Aufgabe der vorliegendeu Erfindung, «n \fer* 
f ahrcn zur Localisation von Bcbandlungszlelen im Bereicb 
wticher XoTperteile zur VerfUgung zu swDon, das die ob*n 
gcnannien Nachteilo der ntrkdmmHchcn Meihoden uber- 
Windct Insbosondere soil ein Lokalisatioiisvnrfkhien bercat- 



hzw. an einem BildscMrm auRgibt, die neuc Lage der Land- 
inarkcn zueinandcr bestimmeo. Dem Kechncnyttem sind 
dannt die Anordnungen derLandmarkPD in der ersten und in 
do- zweiun Stcuung bekanni. Diese D»lcn konnen nun aus- 
gewertet werdexi. 
Ifierzo wild bei einer besonders bevorzugten Aurfub- 



gestem_wnrden, das ^8?^™^^. ^ ^ w do- neuen Lase des Beb-ndlungszUlcs eao durcb die 



Bebandlnng bei J^geatoderungeo nacbvedblgbare Posui- 
onserfossimg fSr das Bebsndlungsziel gesuittet 

Diese Aufgabe wnd erundungsgemaB durcb ein 
rcn zur lokaHsadon von Behandlungszielen un Bereicn 
wdcher Korpeitelle mil den folgendeo SchriOen gelosV 

- Anbringung einer Anz*hl kfinstHcha; von eincrn 
Refwcnzienmgssystem erfeBbater Landraaricen auf 
dem Korpertefl; 



bzw der neuen Lag© des BcbwidlungszUlcs ein durcb die 
UwWkenanordnung bestfannites Koordinatcnsystem ver- 
wendew wobd mioels eines 'Ransformadonsmodells, das 
auf der Basis modcUieruw Strulaurdaten fur das KorpcrteU 
arbeitct, die neuc Koordinatenlage des BenandXungstieui 
computeruTitcrstllizt erreebnet wild. 

Wenn die Rmumlage der einzelnen Landmarken aawJo^- 
dcr vor und nacb derLageaodBrung des wcicben KorperteUs 
bekannt ist, UBi xich reebnerisch aucb bcsiinuaen, was bei 



^^^^nu d>T reladven Lage des Behandlungs- 60 die*r Verscbiebung im Tnneien d« weichen Kftrpertejl* 
- ^ereDzJarung drr voffieEan£C5n is U d.h. welcbe Lagc oder rtovcimnderung 



zieles gegenuber der landman^cnmordnmig m emer 
ersten Stcllung des wcicben Korpcncals; 

- Brfassung einer neuen Landrnarkenanordnun g In ei» 
ner verandenen zwsitcn SteUung des weichen Korper- 
teEs; und 

- Ennlttlung der Verscbiebung bzw. der neuen Lage 
des Behandlinigsziels mitlels der InTonnationcn tiber 
die \fcrscbicbung bzw. die n«ue Anordnung der Land- 



voigegangen ist, d. h. welcbe Lago oder Hormvcimodening 
das inncn Uegende Bchandlungszicl erfahren ba^H^ 
fcnm beispielawdso ein mecbamscb- Tnat h e m ansches Ver- 
famux^srnodeu verwendet werdnn, welches das wciche 
65 Korpcrusil beispielsweise all gallenardge Masse snnuberL 
Bei Xenoixn* der ftuficren Verfannung einer solcncn Masse 
(Verscbiebung der Landmaikra zuommder) kann dann ancb 
die innere Lagc&uierung und damit die neue Posidon sowie 



il/01/2001 THU 14:03 FAX 8553144 



FISCAL 



@012 



DE 198 29 224 A 1 



10 



20 



dio ncue Form dcr Lasion cnecbnet wcrdcn. 

Bcvondars vccldlhait gestdun etch do afaOsaa^- 
mific Vcrfahrca dm wood die jcweflj gegcnwfinige Posi- 
tion in Echi zdi Laufcnd uon enecbnei und auf ciocui Com- 
ptnMflbenwbrnignehlniL siiodlg dsrgcsxellr wird. Der 
Am kann deuo. Uiscddswdse bddncr Biopsied dnem 
ebenftnt to MmSmpBBim relatwaUrten (kwebeeni- 
nabmcgerati ijil 1 nijir darUyqc^rfo^unddic 
Uew«*ja**vt» am *er wntflnjchtcci Sidle entnehmen, ohnc 
dig CT(^;yhft ^n^tfc oocMfcoaj wefdsp. 

Mil Wu d ue mMrtttl in das wfindungtgenMe war- 
ren hci der Ijokalisation von La^oncn im Berrich derweio- 
bchen Brust, insbescodcre bei BrustkreU, amvoxfiw 

JBdspieleJ 

Die Erfindung wird im wdiereo anhand dcr befliegenden 
Zrichnvmgen aUUHdt. 

Fig. 1 und 2 zeigcn em w riches JCBrpertdl mil dner Le- 
sion in dner ertten (Fig. 1) ami door swdten (Fig- 2) Stei- 
lang. 

Das Id Fig. 1 mlt demBeaigszdcbcn 1 bezdchnctD wta- 
cbe Xttrpendl cnthSUt doc Gew^bsverfedcrung Oder Lesion 
2. AuBcn «m KOrpertedl 1, alto bdspieliweise auf dcr Haut 
des Fademm, rind Jrfmstliche Landmuten 3 aufgcbrachi, 
vondenen toderDarstdlurigmFlg.1 vier Stuck xu schen 
Bind. 

Die Fig. 1 steUL bcUpielswdse den Zustand dar, in dcro 
das wdche Xarperteil nritLels dner Oan^nnsnomographde 
sebdbenweise abgctas tel wird. Hieibta werdco sowobl die 
Fcdtioosn der l^ndmarken 3 als aocb die Position dcr LS- 
tion 2 crrafit, and Hire RtJarivposidoo indn a nrt e r wird er- 
rcchnet. so d»B die Position dcr Lesion 2, ImXoor d ii mcn sy- 
stem der Lsndmariceo 3 bekaont 1st. 

Dk Fig. 2 stalk minmchr das wdche Karpertdl m cincr 
verandcrtcn Lege dar, slao beUpielswdse nacbdem dcr Fa- 
lieni den Corapotenomogniph&n vcrissson and sich im Be- 
bandlungszaum riedcrgobesseo bst (bdspielswdsc 2ur 
DurcbfQhnrag einer Blopde). Ads Fig. 2 wild endcbUich, 
daB rich dutch die Ugeverlndcrung des wefchen Korner- 
teils 1 such fiePoddon und Foot dcr Lasion 2 geanderihat. 
EbcnfiUs gtlDdcit hai sicb abex aocb die Arardnung dcr 
Landmarken 3, and ecfiodungsgczafiB kann nnmnebz; nacb- 
dcjn <£e neue Lagc dcr Landmarken 3 zueinsndcr in der Bc- 
handlyngssteUung erfaflt wordso io, much die ncue Lage der 
LasSoo 2 errechnct wcrdeti. warn dn ausxeichend g ensues 
mechanlseh-mathemarisches Yarfbnmnigs- bzw. Tirsnsror- 
maxionsmodeD verwendci wird, das don Xorpendl 2 be> 
spjoUwdse als g»HortJutige Mm»* simuliert, 

Dcr neue Lagczustuid kann fiber einen Rochner und ct- 
nen BUdscbirm in Bcbuunt als bikflicbe Operadonsbflfc fur 
den Am daigafteUt wcrden, der nunniehr nrfuels eincs 
cbonfalls im Rsum rcfereozieriea, bier scntariudscb dargc 
stollton Gewebcemn4ihmeger«Bs 4 ndt crtaflbaren Maride- 
rungea 5 cine Biopsie zitlgcnau <mfcbfUhren kann* 

ScTbst wenn sicb die Lege der Lasion 2 wahrend der 
Biopxic nochmala vcrundidm soTlte, kann der Arzi <fiese L»- 
fleandenmg problenilos snf dem CtopwsxHWscbinn to 
Bcbucdi crkcnocc, vnd o» bvtxthx nichi inehr dk» Gcfiihr, daB 
moglicbenweise verseheniEcb gesnndc Oewebo eamonv 
men wbtL 

^cMgszeicfacaiHate 
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1 Verfabnm mr Lokalisaiion von Behandlttngszielcn 
(2) imBcreich weicber Kfiipcrteik; a) nut den folgen- 
den SchrittcxK . 

- Anbringung einer Anstahl kftnsrlfcher, van 
ncm Reftjcnzierungssystem erfsssberer Land- 
marken (3) auf dem Korpcrtefi (1); 

- Rsf etenzierung der reladven I-age des BchsndV 
lungszieJcs (2) gegenObcT c^l^dmarlrcnanord- 
nung in einer crsten SieDung dos weichen Korper- 

_ Brfusung einer neuea Lazidmaibsnamxtxmung 
to dner verandcrien 2weiten SteUnng des wdeben 
Korpcjuals (1); 

. EhxdUlung der \fer5chiebung bzw. der neuen 
Lagc des Bebandlungszkls nsUda der Inrorma- 
tiontn fiber die Vofsehlebung bzw. die neue An- 
ordnnng derLandmarken 

2. Verfcbrco nach Anspcuch 1, dadurcb gdusnnzeicb- 
net, daB die Landmarkcnsnatdnung mtorinsTrns dm 
Landmaikcn (3) aufwdsL 

3. Verfehren nach Araprucb 1 Oder 2, daduicb adreDD- 
zdehnee, daB zur Referenzienmg in der crsten Stcllung 
dn, insbecondcre coixtrjuterunterstntztea, bildgebendes 
Brfassungssystcm, bevorzngt cin CT-, MRI-, FBT- Oder 
SFECT-Erfassungssystem verwcndel wird, das sowohl 
die IriSnsdicheD Lmndmarken (3) als aucfa die Stmkmr 
deiKorpcrtdlsa>erf«ssenlomiL 

4. Vcrfahren nach einem der AnsprQche 1 bis 3, <aa- 
durcfa gckeenzeichnct, dafi zur Erfassuug der nenen 
l^ndinerkenanordnung in der verfnderten zwdien 
Stellung des weichen X&pcrteils (1) °* n eoniputfage- 
tuuettrs Fcddorndelektionssysteyn vcrwendet wird, 
das den Bdiandlungsraurn QberwachL 

5. Vbrfdxren nacb cinem der Ansprflcbc 1 bis 4, da- 
durcb gekennzdermet, daB zur Brmlulung der Ver- 
jchietomg bzw. der neuen Lege dc* Bchandhrogszids 
(2) dn durcb die l^dmarkcnanordxiung bcsrfmmtes 
Koordiiiatenjystem verwendefl: wird, wobei nrineU ei- 
dcs TranafarmaDoaainodalb, das auf der Basis model- 
Herter Sttukturdaten fur das Kfirertdl arbeirci, die nauc 
Kooxdiaaianlage des Benandrungsziels (2) computer^ 
uDterttUizt errcebnet wird. 

6. Vcrfahren nacb dnem der Ansprtche 1 Ms 5, a>- 
durcb gekennzdebnet, daB LSsioncu im Bereich der 
wdblkfacn Brust, insbesondere Brusticrebs, lokaiisiert 
warden. 

Hierzn t Sdte(n) Zeichnongen 



lK&peridl 

2Bchandlungsziel 

3Landmarke 

4 fjcwebe entpahmc gergi 
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